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This paper discusses the annual incidence of stroke and 
traumatic brain injury (TBI) in American Samoa. Findings 
are based on data collected from the medical records at LBJ 
Tropical Medical Center in Amerika Samoa from June 1, 
1989 to May 31, 1990. A review of these medical records 
revealed that stroke and TB1 were prevalent among the resi-
dents of Amerika Samoa during the time period sampled. 
Health and cultural factors which contribute to the occur-
rence of stroke and TB1 in Amerika Samoa and recommenda-
tions for further investigation and prevention of stroke and 
TB1 in that country are discussed. 
Neurological impairment may affect individuals from any 
racial or cultural group. However, the prevalence of specific 
causes of neurological impairment may vary across groups as 
a result of differences in genetic makeup, immunity factors, 
diet, living environment and cultural practices'. These issues 
have been highlighted as they pertain to the multicultural pop-
ulation within the continental United States:u. However, there 
is a paucity of information addressing neurological impair-
ment among American citizens from the multicultural commu-
nity who reside in rural areas outside of the continental United 
States. One such group is the Amerika Samoans. 
Amerika Samoa is a territory of the United States located 
in the Pacific Ocean approximately 2,000 miles southwest of 
Hawaii. The estimated population is 45,5004 • Since World 
War II, the territory of Amerika Samoa has been greatly 
affected by Americanization, which some speculate could be 
a major contributor to increases in specific causes of neuro-
logical impairment among this population. These include 
stroke, which might be related to changes in diet, an increase 
in the prevalence of hypertension and diabetes5•6; and trau-
matic brain injury (TBI) or rna 'i ulu as it is called in that 
country\ related to increases in violent assaults8 which typi-
cally involve a blow to the head with a club or rock, and 
motor vehicle accidents9 • 
This study was conducted to obtain information about the 
occurrence of stroke and TBI among individuals seen at the 
LBJ Tropical Medical Center (LBJ) in Amerika Samoa over 
a one year period, from June 1, 1989 to May 31, 1990. 
Methods 
Data were compiled from the medical files at LBJ, which is 
the only major medical center serving the residents of the 
Amerika Samoan Islands. LBJ has recently installed a comput-
er-based system for entry of patient information for all regis-
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trants at the hospital. However, because complete data entries 
for the research period were not available at the time of data 
collection, it was not possible to obtain reliable information 
from a computer search. For this reason data for this study 
were compiled directly from the patient registration log books 
and the patient medical files for all inpatients seen at LBJ dur-
ing the research period. Outpatient information was excluded 
from the review because the LBJ medical staff indicated that 
at their medical facility all individuals with a suspected diag-
nosis of stroke and TBI were admitted as inpatients. It was 
judged, therefore, that a review of inpatient log books would 
provide an accurate and direct means of identifying cases. 
Inpatient Log Review 
Patient medical chart numbers and corresponding medical 
intake diagnoses of stroke, TBI, or related diagnoses were 
compiled from the log books of 4 major hospital wards at LBJ: 
The intensive care, surgical, medical, and pediatrics units. 
Related diagnoses were included at this point in the search, in 
an effort to obtain a complete-as-possible list of likely stroke 
and TBI patients. 
For the stroke group this included individuals with an initial 
intake diagnosis of stroke, cerebral vascular accident, hyperten-
sion, infarct, hemorrhage, TIA, dysphagia, ischemia, possible 
aspiration pneumonia, and questionable neurological status. 
For the TBI group this included individuals with an initial 
intake diagnosis of traumatic brain injury, head injury, sub-
dural hematoma, skull fracture, motor vehicle accident, cere-
bral concussion, scalp laceration, compound fracture, acci-
dental fall, and scalp abrasion. 
After the initial intake list was compiled, the same inpa-
tient intake log books were independently reviewed by a 
research assistant to ensure that no possible stroke or TBI 
cases had been omitted. A total of 162 patients: 74 possible 
stroke cases and 92 possible TBI cases were identified in this 
manner from the log review. 
Medical Chart Review 
The medical charts contained information about the final 
definitive diagnosis as determined by each patient's physician. 
Charts for all 166 patients were reviewed to confirm the diag-
nosis of stroke or TBI. Patients with medical chart diagnoses 
other than stroke or TBI were eliminated from the roster at this 
point. The chart review was conducted by 2 teams comprised 
of the investigator and 3 research assistants. Each chart was 
reviewed by both members of a team as a self-check to mini-
mize inaccuracies in data recording. For confirmed cases of 
stroke or TBI, information pertaining to birthdate, gender, eth-
nicity, cause (for TBI cases), presence of hemiplegia and sur-
vival post insult (for stroke cases) also was recorded. 
Results 
Stroke 
Seventy-four individuals were seen at LBJ with a stroke-
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related diagnosis from June I , 1989 to May 31, 1990. This 
included 29 adults who were admitted with a stroke diagno-
sis and who survived to the point of discharge (mean age 65 
years, sd=8.l5). Forty-five adults (mean age 68, sd=13.35) 
were recorded as having stroke-related fatalities. The mean 
age in years for the fatalities was slightly greater than for the 
surviving cases. 
Individuals from a variety of ethnic backgrounds are treated 
at LBJ (including Korean, Tongan, European, Japanese , 
I TABLE 11 New Stroke cans Sttn It lBJ Tropical Medical Center From June1 , 1989, May 31 , 1110 
CVA Fatalities CVA Survivors 
No. Mean Age in years No. 
Mean Age 
in years 
Male 23 64 23 65 
sd=14.89 sd: 8.31 
~ 
- --
·- --
Female 22 I 72 6 69 sd=10.43 sd .. 7.34 
-- - -
Total Male 45 67.53 29 65 
& Female sd=13.35 sd=8.15 
Chinese, Filipino, Micronesian, and Fijian). However, during 
the period of data collection for this study, only individuals of 
Samoan ancestry were identified as having incurred new 
episodes of stroke during the period of data collection for this 
study. Summary information for new stroke cases is presented 
in Table I. 
Of the stroke survivors, there were 23 males and 6 
females. Eighty-six percent (n=25) of these survivors 
demonstrated observable motor impairment. This was true of 
24 patients who were hemiplegic and l patient who had 
ataxic motor involvement, according to the medical records . 
Stroke-related fatalities comprised approximately 24% 
(n=45) of the total deaths recorded at LBJ for that same time 
period (N=186). Stroke-related fatalities included 11 individ-
uals who died of stroke-related problems after hospitaliza-
tion and 34 who were dead on arrival at the hospital. 
According to the LBJ medical staff, diagnostic labels of 
stroke, CV A, history of hypertension, intracranial bleeding, 
cerebral hemorrhage, subarachnoid hemorrhage, arterioscle-
rotic vascular disease, and diabetes-related deaths are used in 
their medical center to indicate a stroke-related diagnosis. 
Patients with any of these diagnoses listed as a primary cause 
of death on the death certificate were considered to have died 
from stroke-related causes. The range in diagnostic labels 
used to indicate stroke, may be due to the fact that there is no 
neurologist on staff to assist with a final diagnosis. 
I TABLE 21 New ~urvlvlng AduH Caaea of Traumatic Brain 
Injury TBI) Seen at LBJ TroP.Ical Medical Center 
rom June1 , 1989 to May 31 , 1990 
Traumatic Brain Injury 
According to information provided in the 
log book, 92 individuals were suspected of 
having incurred TBI from June 1, 1989 to 
May 31, 1990. Review of medical charts 
confirmed that 76 of the original 92 were 
actual TBI cases. Sixty-nine of these were 
TBI survivals and 7 were TBI fatalities (6 
adults and 1 child). Forty-five of the surviv-
ing individuals were adults ranging in age 
from 19 to 70 (mean age=31 years, 
sd=ll.22) and 24 were children ranging in 
age from 6 months to 18 years (mean age=8 
years, sd=5.91). Two percent of the adult 
TBI survivors and less than 1% of the pedi-
atric TBI survivors were of non-Samoan 
ancestry. Ethnic backgrounds for these non-
Samoan cases were Korean (n=7), Chinese 
(n=1) , Filipino (n=l), and Tongan (n=l) . 
Summary information for adult and pediatric 
TBI survivors is presented in Table 2 and 3. 
Male 
---
Female 
All Cases 
Mean Age 
In Years 
for all Cases 
ITABLE31 
Male 
Female 
All Cases 
Mean Age 
in Years 
for all Cases 
236 
CAUSES 
Violent Motor Accidental Misc. All Vehicle Assaults Accidents Falls Accidents Causes 
24 l 11 i 6 I - 41 
- 2 1 I 1 4 
-
-
13 --=r ~ 24 7 1 45 
30 25 42 54 I 31 
sd=S.n sd=5.54 sd=16.11 Sd=O.OO sd=11 .22 
New Survivlnl Caaea of Pediatric Traumatic Brain Injury (TBI) Casu een At LBJ Tro~cal Medical Center From 
June1 , 1989to ay31 , 1990 
CAUSES 
VIolent Motor Accidental Sports Misc. All Vehicle Related Assaults Accidents Falls Accidents Accidents Causes 
3 _j_4_l 4 I 1 ! 1 I 13 
- 5 6 - - 11 
3 I 9 I 10 1 l 1 I 24 
17 6 6 15 6 8 
sd=.58 sd=3.n sd--5.99 sd=O.OO sd=O.OO sd=5.91 
In the adult population, violent assaults 
and motor vehicle accidents were the most 
commonly listed causes of TBI, accounting 
for 82% of all cases. Accidental falls and 
miscellaneous accidents (hit by a ceiling 
fan) were reported to be causal factors in 
18% of the adult TBI cases. 
The most common causes of TBI in the 
pediatric population were accidental falls 
and motor vehicle accidents, which 
accounted for 79% of all reported cases. 
Violent assaults, sports-related accidents 
(rugby) and miscellaneous accidents (struck 
on the head with a hammer) were the cause 
of TBI in 21% of the pediatric TBI cases. 
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Discussion 
Stroke 
The number of individuals identified as having new strokes 
over the period examined was large, as expected, given the 
prevalence of specific health risk factors (hypertension and dia-
betes) for stroke in Amerika Samoa. Obtained figures for the 
annual incidence of stroke in Amerika Samoa were comparable 
to the annual incidence reported in the United States. During 
1989 to 1990, the total population of Amerika Samoan residents 
age 55 years and above was 3,371 4• Two percent of those individ-
uals (N=74) were reported to have incurred stroke. Likewise, of 
the estimated 1989 U.S. population of 248 million, approximate-
ly 2 (N=500,000) of those individuals were reported to have 
incurred stroke10 ~ During this same time period, stroke mortality 
in Amerika Samoa was 1% (N=55) of the population of individu-
als age 55 and above, whereas stroke mortality in the United 
States was less than 1% (N=147,470)10• The higher stroke mortal-
ity in Amerika Samoa may, in part, be related to available prima-
ry health-care options for treatment of stroke in Amerika Samoa 
as compared to that in the United States, 
The local population in Amerika Samoa consider stroke to 
be distinctly different from traditional Samoan illnesses. 
Stroke is, in fact, referred to as a palangi or stranger illness, 
meaning an illness brought to their population from those of 
non-Samoan ancestry. This may account for why there is no 
word in the indigenous Samoan language for stroke. 
Stroke is, for the most part, a health problem of the aging. 
Since the elder Samoan people are more likely to have limited 
exposure to and proficiency with the English language, it is likely 
that there is an underreporting of stroke by this population who 
could have little knowledge of this illness, and perhaps because 
there is no word to describe stroke when presenting symptomolo-
gy to their physicians. 
An additional point is that although hospital costs average 
only $5 a day for residents of Amerika Samoa, this amount 
might not be affordable for many in this country. Thus, many 
stroke patients might opt to remain at home after a stroke, and 
might not be accounted for in the LBJ records. For these rea-
sons the actual occurrence of stroke could be higher than is 
reported here, Further ethnographic investigation into this 
issue is needed for a more complete understanding of stroke 
and how stroke is perceived and managed within the context 
of traditional Amerika Samoan culture, which has its own sys-
tem of traditional healing or Fo medicine11 • 
The presence of neurological insult due to stroke is difficult to 
diagnose in instances where there is no substantial motor involve-
ment. This is particularly true when the diagnosis is being made in 
a rural community such as Amerika Samoa where there is no neu-
rologist available nor is there medical technology (for example, 
computerized tomography, magnetic resonance imaging, and 
angiography) to assist internists in confirming a suspected diagno-
sis of stroke. In such instances physicians can rely on observations 
regarding the patient's speech, language and cognitive perfor-
mance, which could complement clinical medical findings and 
assist the physician in confirming the presence of neurological 
impairment and stroke. 
Additionally, in Amerika Samoa only a small percent of the 
physicians have Samoan as their first language. Limited 
Samoan language proficiency makes it difficult, if not impossi-
ble, to identify aberrations in communication which might oth-
erwise facilitate the medical decision regarding diagnosis. 
In the present study the majority of stroke patients (86%) 
were described as having observable motoric involvement. 
Since so few nonmotor-impaired individuals were identified, 
(Continued)~ 
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patients presenting with silent strokes (aberration of commu-
nication after stroke in the absence of frank motor involve-
ment) could have been underreported because of the likely 
difficulty in providing a definite diagnosis in such cases. At 
present there is no regular staff speech-language pathologist 
at LBJ who is fluent in Samoan and available to assist with 
screening neurologically based communication impairment 
where such problems are suspected. Future inclusion of a 
speech-language pathologist on the medical team could pro-
vide physicians with useful information to facilitate diagnosis 
where aberrations in communication skills provide an impor-
tant clue regarding the presence of neurological impairment. 
An additional point regarding the number of identified 
cases of stroke is the fact that identified cases were taken 
from the inpatient registry only. However, because the LBJ 
Hospital staff reported that all stroke patients are registered as 
inpatients, it is unlikely that additional individuals would have 
been identified had the outpatient roster been inventoried. 
TBI 
Although proportionately less than cases of stroke, a sig-
nificant number of both adults and children were identified as 
having incurred new episodes of TBI severe enough to war-
rant hospitalization. The obtained annual incidence of TBI in 
Amerika Samoa was somewhat lower than the incidence of 
TBI in the U.S. Out of an extrapolated total Amerika Samoan 
population of 46,15()4 during 1989-90, less than 1% (N=76) 
incurred TBI. In the same time period, the annual incidence of 
TBI in the U.S. was 500,000, or 2% of the total U.S popula-
tion of approximately 248 million12• A larger number of indi-
viduals (with milder forms of head injury) might have been 
identified in the annual incidence of TBI in Amerika Samoa 
had the investigator included outpatients. 
Violent assault was a primary causal factor for TBI in 
Amerika Samoa. This supports previous observations of 
extreme, violent aggression among the young male popula-
tion in Amerika Samoa13- 18 • This aggression has been most 
consistently attributed to stringent discipline in Amerika 
Samoa, which then generates high levels of anger with no 
outlet for expression. While social constraints in this culture 
help to keep in check internal feelings of anger and hostility, 
display of anger is acceptable when one is presented with a 
challenge to status or self-esteem, which is considered to be a 
severe affront. Some have speculated that the effect of social 
control on self-constraint might be dampened in the young 
male population, who have a somewhat ambiguous social 
status. This might account for the high rate of violent assaults 
in this age group. 
Another observation relating to violent assaults and TBI 
in Amerika Samoa was the repeated report by research infor-
mants that current-day brawls are almost always character-
ized by a conscious effort on the part of the fighters to locate 
a weapon suitable for executing a blow to the opponent's 
head. This could suggest a strong influence from traditional 
Samoan weaponry and warfare on current-day fighting meth-
ods (personal communication from the curator of Jean P. 
Haydon Museum and Director of the American Samoa 
Archives Office, Amerika Samoa, 1991). 
The most frequently reported cause of TBI in the pediatric 
population was accidental falls. The second most common 
cause of TBI in this group was, as in the adult population, 
motor vehicle accidents. The main thoroughfare on Tutuila, 
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Amerika Samoa (where this study was conducted), is bordered 
by the ocean and circles a good portion of the island. The post-
ed speed limit for this road is 35 mph. Although not posted, 
the speed for vehicles traveling on roads cutting across the 
mountainous regions of Tutuila is generally much slower. 
In Amerika Samoa many people do not own motor vehi-
cles. Those who do, often purchase pick-up trucks rather than 
cars, so that the vehicle can be maximally utilized for pool-
ing rides among family members and friends and for other 
purposes such as carrying building supplies. Although 
Amerika Samoa has a seatbelt law (American Samoa 
Government Public Law 20-79), passengers who ride unpro-
tected in the back of pick-up trucks, as long as their bodies 
do not extend beyond the interior portion of the vehicle 
(including the floor or the box, bed or frame of the pickup 
exterior) are not included (Section 22.0704)19 • This could 
account for many of the motor vehicle-related traumatic 
brain injuries in both the adult and pediatric populations. 
According to the Chief of Police in Amerika Samoa, the 
high rate of occurrence of motor vehicle accidents in 
Amerika Samoa also could be related to the existing motor 
vehicle safety law, not strongly enforced until 1991. 
Increased attention to the importance of seatbelt use in pre-
venting accidents is evidenced through the numerous public 
service announcements recently developed for radio, and 2 
large motor-vehicle safety reminder signs placed in the 
downtown market area as of 1991. These measures will help 
to reduce the occurrence of head injuries secondary to motor-
vehicle accidents in the future. 
It is uncertain whether more stringent safety laws for pas-
sengers of pick-up trucks would further reduce fatalities and 
traumatic brain injuries in this country where such a large 
number of people depend on riding in the rear section of 
pick-up trucks for their transportation. However, investiga-
tion into creative solutions to reduce injuries related to pick-
up truck accidents is clearly warranted. 
Conclusions 
Follow-up investigation over a longer time-span is needed 
to explore the trend in annual incidence of stroke and TBI in 
Amerika Samoa. Data presented here indicates there is a siz-
able number of new, yearly cases of stroke and TBI in 
Amerika Samoa. Special attention needs to be given to pre-
vention of stroke and especially TBI, which appears to pose a 
significant health problem in Amerika Samoa. The establish-
ment of local chapters of the American Heart Association 
and the National Head Injury Foundation may be a useful 
first step toward community education and the dissemination 
of information about the prevention of stroke and TBI. 
In addition, further research is needed to explore the man-
agement of rehabilitation in stroke and TBI individuals in 
Amerika Samoa. In the continental U.S., it has been reported 
that more than half of all survivors of stroke and TBI are unable 
to fully return to their premorbid life-style because of residual 
impairments in cognition, language, motor speech, 
feeding/swallowing, ambulation, and emotional adjustment. 
Rehabilitation has been shown to facilitate re-entry into the 
community and reintegration by survivors of stroke and TBI. 
However financial, logistical and cultural variables limit the 
availability and utilization of rehabilitation services among cer-
tain segments of our population; notably the poor, those from 
the multicultural community and those residing in rural areas. 
(Continued on page 240) ~ 
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STROKE AND TBI IN AMERIKA SAMOA 
(Continued from page 238) 
We, in a follow-up of this study, conducted a field inter-
view survey in Amerika Samoa to obtain infonnation about 
rehabilitation needs for residents who were identified as hav-
ing incurred stroke21 and TBF2 • Results were that the Physical 
Therapy Department at LBJ was effective in making its ser-
vices available to all stroke patients who had difficulty with 
ambulation or use of the extremities. No physical therapy was 
provided for the reported cases of TBI. An additional finding 
was that neither direct nor indirect speech-language pathology 
services were available for stroke or TBI patients with impair-
ments in communication and feeding/swallowing. 
Limitations of funding challenge the expansion of health 
care for residents of Amerika Samoa, particularly the handi-
capped. However, greater attention needs to be given to the 
development of comprehensive rehabilitation services, includ-
ing speech-language pathology services, for this underserved 
population. This must be done in order to provide the opportu-
nity for an acceptable quality of life for all residents of 
Amerika Samoa, including those with stroke and TBI. 
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EDITORIAL 
(Continued from page 232) 
Ma'i Ulu 
In this issue of the Journal, we rec-
ognize our neighbors to the south-
Amerika Samoa. 
American Samoans have the rights of 
citizenship in the USA. Our community 
includes a great many Samoans and 
Samoan athletes have put Hawaii on the 
world map. The coming and going 
between here and Samoa fill the air-
planes. 
It seems quite appropriate, therefore, 
that we have a research article on a pub-
lic health issue in Amerika Samoa-
"Stroke and Traumatic Brain Injury in 
that southern Pacific group of the 
islands-known to Samoans as Ma 'i 
Ulu." 
The author, Gloriajean L Wallace 
PhD, researched extensively on the 
subject while she was based in Hawaii 
at the University during the last 
decade. She is a speech-language 
pathologist with imposing credentials 
and has had a particular interest in the 
health and well-being of the Samoan 
people. 
J I Frederick Reppun MD 
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Medicine and Family Practice available. 
Please contact Acute Care Medical 
Services. 262-4181. 
LOCUM TENENS AVAILABLE. Family 
Practice, Pediatrics, Urgent Care. No 
agency fees. Deal direct. Phone 923-2981. 
LOCUM TENENS: Coverage for family 
practice, pediatrics and internal medicine. I 
can cover your medical office practice during 
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information contact: Ruby De Alday, M.D., 
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